One hundred and sixty-six cementless primary total hip arthroplasties were performed in 133 patients with porous coated Omnifit prosthesis. The average age was 49.7 years. The mean follow-up period was 8.2 years with a minimum of 5 years. Good to excellent clinical results were achieved in 93% of patients. The overall revision rate was 5.4%.
I N T R O D U C T I O N
Long-term follow-up on the use of cemented implants for total hip arthroplasty has demonstrated two major problems: aseptic loosening and bone loss. 1, 8 This is especially of great concern in younger and more physically-active patients. 4, 7 To solve these problems, there has been increased interest in the use of cementless methods for fixation since the late 1970s. With the introduction of biological fixation, late component loosening due to cement aging was expected to be avoided. Short-term studies have revealed that bone ingrowth occurred early. 12, 31 However, bone loss secondary to osteolysis (previously called 'cement disease') was not eliminated in total hip arthroplasties without the use of cement. 15 Furthermore the uncemented implants, especially the femoral components, have raised other concerns such as anterior thigh pain, stress shielding and the optimal extent of porous coating for adequate bone ingrowth. 3, 6, 10 The purpose of this study is to present the clinical and roentgenological results of a single surgeon series using the cementless Omnifit total hip system (Osteonics, Allendale, NJ), with an average 8.2 years follow-up.
MATERIALS AND METHODS
Between April 1989 to November 1990, we performed 189 primary total hip arthroplasties in 148 consecutive, non-selected patients using the Omnifit femoral and acetabular components. Follow-up period ranged between 5 and 10 years, with a mean of 8.2 years. Fifteen patients (23 hips) were unable to complete a 5-year follow-up course (4 died, 11 lost). Thus the study group consisted of 166 hips in 133 patients. They were relatively young patients with a mean age of 49.7 years (range, 22-73 years). Details regarding patients' gender, age, diagnosis, body weight, and follow-up period are listed in Table 1. secure the immediate stability further. However, screw augmentation was not required in most cases.
Perioperative parenteral antibiotic therapy was administered in all patients for prophylaxis. Anticoagulants were not used routinely except in cases with high risk of deep vein thrombosis. Patients were mobilized after the surgery but remained partial weight-bearing with ambulatory aid for a period of 3 months.
All patients were regularly followed at intervals of 3 months, 12 months, and annually thereafter. Clinical hip ratings were evaluated according to the scale described by Merle d'Aubigne and Postel for pain, walking ability, and range of motion (ROM) with a maximal scale of 18 points (6 points for each item). 22 Radiographic evaluation was done by examining the anteroposterior and lateral radiographs taken preoperatively, immediate after the surgery, and at each follow-up visit.
The acetabular component was considered to be unstable if there was definite migration or a change in position. Porous shedding or screw breakage was also suggestive of a loose cup. The stability of the femoral component was evaluated as described by Engh. 12 Evaluation was divided into 3 categories: 1. stable bone ingrowth without radiolucent lines in the porous coated area, 2. stable fibrous ingrowth if there were parallel sclerotic lines in the porous coated areas, but no definite subsidence or change in implant position, 3. unstable stem if there were divergent sclerotic lines around the prosthesis, or it had progressively subsided or changed in position.
A pedestal setting at the tip of the stem and sclerosis of the calcar region were considered as relatively unstable signs on the radiographs. In contrast, proximal femoral osteopenia, streaming trabeculations around the porous surface and cancellous condensation at the distal extent of the coating ('spot welds') were indicative of bone ingrowth.
We defined osteolysis as any discrete area of endosteal scalloping greater than 2 mm in any direction, which was adjacent to the femoral or acetabular component on serial radiographs, but not on the immediate postoperative films. The distribution of the osteolytic lesions on the pelvic sides was recorded according to the zonal system described by Delee and Charnley, 8 and on the femoral sides, by Gruen.
14 Linear polyethylene wear was measured using a computer-based system with a digitiser and special software of our own design. This method of The acetabular component of the Omnifit total hip system was designed as a hemispherical shell made of titanium alloy, with a surface preparation of doublelayer beads between 425 and 500 µm. All the cups in this study had a 26-mm inner diameter polyethylene liner. The femoral component was manufactured from cobalt chromium molybdenum alloy. It was collarless and straight, and the proximal third of the stem was circumferentially-coated with 2 layers of cobalt chromium sintered beads between 425 and 500 µm.
All procedures were performed by one surgeon (the lead author) using a posterolateral approach without the need of a trochanteric osteotomy. The proper size femoral and acetabular components were implanted after adequate reaming to achieve maximal metaphyseal canal filling and initial stability by pressfit technique. When necessary, the acetabular component was supplemented with dome screws to measurement has previously been published. 27 Excessive wear was defined as more than 0.2 mm annually.
RESULTS

Clinical
At the latest follow-up, 4 hips in 4 patients have been revised for aseptic loosening (2 for femoral and 2 for acetabular components). The other 5 revisions have been performed due to severe polyethylene wear although there was no functional deterioration. The overall revision rate was 5.4% (9 in 166 hips). The revised hips were excluded from clinical radiographic evaluation.
Among the remaining hips, the mean Merle d'Aubigne and Postel hip score was 16.9 points at the final evaluation (pain 5.8, walking ability 5.4, range of motion 5.7). Good to excellent clinical results were achieved in 93% of patients. Of special concern was the pain component of the score. Our findings indicated that 98% of patients in this study experienced no pain (74%) or only occasional pain (24%) with no need of medication. The incidence of thigh pain was very low (1 hip).
Radiographical
There was no migration or circumferential radiolucent zone greater than 2 mm in the unrevised cups. Fixation status of the 157 surviving stems included bone ingrowth in 149 hips (95%) and fibrous stable in 8 hips (5%). Femoral osteolysis was seen in 33 (21%) of the unrevised hips. All of them were found in the proximal femora, Gruen zones 1 and 7. Acetabular osteolysis was much less than its femoral counterpart and was observed only in 6 hips (4%). There were 2 hips in zone one, one hip in zone 2 and 3 hips in both zones 1 and 2. Most of the osteolytic lesions were small with the largest diameter less than 2 cm. Therefore, reoperations for curettage and bone grafting were undertaken only in 3 hips (1.9%).
The mean linear wear rate of the polyethylene liner was 0.15 mm per year. It was quite constant with no influence by the longevity of the prosthesis. Excessive wear was seen in approximately one-third of our cases (49/157).
Complications
We had no infection, nerve palsy or deep vein thrombosis in this series. Postoperative fractures of the greater trochanter occurred in 6 hips. Conservative treatment with crutch walking and activity restriction was suggested for 4 fractures. The other 2 fractures had to be treated with open reduction and internal fixation because of fracture displacement. They all healed well and regained their pre-fracture function. Eleven patients were re-hospitalized for traction after closed reduction for postoperative dislocation. Heterotopic ossification was seen in 6 hips. None of these patients required re-operation. 
DISCUSSION
While total hip arthroplasty is now one of the most commonly performed reconstructive procedures in orthopaedic surgery, controversy remains concerning the best method of fixation to maintain a durable, ageless interface between the prosthesis and the host. 18 The use of acrylic cement had the advantage of obtaining immediate stability. However, the good results with cemented implants have deteriorated with time, especially in younger, more active patients. 4, 7 Cementless, porous-coated prostheses were introduced later as a potential solution to the problem with their ability to achieve direct biological fixation by means of bone ingrowth. Ten years after total hip arthroplasty, radiograph showed good implant stability although osteolysis was found on the proximal femur. The clinical result was excellent.
(a) (b)
Despite numerous reports regarding cementless total hip replacement 2,5,30 long-term results are still lacking in the literature. In this series of 166 hips with an average 8.2 years follow-up, we reported a 2.4% overall incidence of aseptic loosening which was quite low compared with most previous short-term and intermediate-term studies. We also noted high rates of bone ingrowth into the prosthesis, both in the femoral and in the acetabular components. These findings made us confident of durable implant stability even in the longer follow-up. We attributed these good results to careful surgical techniques with the primary goal to achieve press fit and maximal canal filling, as advocated by Engh. 11 Patients in this study group demonstrated satisfactory clinical scores. The incidence of thigh pain was very low (< 1%). This was quite different compared with some previous studies using other designs of cementless femoral components. Dodge, 9 Engh, 13 Kim and Kim, 17 McAuley, 23 and Petersilge 25 reported high rates (8-40%) of thigh pain even with a stable prosthesis. On the other hand, Hellman et al, and
Mclaughlin and Lee 16, 24 stated that thigh pain is a rare clinical occurrence. Our finding was consistent with their observations. Thigh pain in this study group was too rare to be a clinical problem. Although conflicting results exist, the true etiology of thigh pain is still uncertain.
In recent years, osteolysis has been an area of great concern in total hip arthroplasty. It is the current concept that polyethylene wear debris plays a major role in inducing the process of bone destruction. 26 In this study, osteolysis was seen in 21% and 4% on the femoral and on the pelvic sides, respectively. Femoral osteolytic lesions were all confined to the proximal Gruen zone 1 and 7. There was no incidence of distal femoral endosteal erosion. This finding suggested that bone ingrowth or fibrous integration around the proximally, circumferentially coated femoral components can protect against distal osteolysis. This was also supported by other previous reports using the anatomical medullary locking (AML; Depuy, Warsaw, IN) and the Multilock (Zimmer, Warsaw, IN) stems. Both prostheses had a similar design of femoral components. Engh and Maloney used these types of prostheses and reported similar results of femoral osteolysis distribution. 13, 21 In contrast, the Harris-Galante (Zimmer, Warsaw, IN) and the anatomical porous replacement (APR-\* ROMAN I; Intermedics, Austin, TX) stems had patched proximal porous coating. The smooth seams between the porous areas provided pathways for access of debris to the distal portions of the interface. The particles then stimulated a scalloped pattern of endosteal bone loss in the smooth diaphysis. Studies on such prosthesis design revealed that the incidence of osteolysis ranged from 8% to 52% in various reports. 19, 20, 29 But they uniformly demonstrated the osteolytic lesions to be located in the diaphyseal portions, predominantly Gruen zones 3, 4 and 5. The time at the appearance of osteolysis varied from 2 to 9 years postoperatively, with a mean of 3.8 years. Although most osteolytic lesions found in our patients were too small to be clinically significant, they appeared earlier than in other reports. 13, 19, 20 This may partially be explained by the relatively young age of our patients who are more physically active. Also, the lack of modern techniques of processing and sterilization of the polyethylene liners at that time may be one of the reasons. Re-operations done for curettage and bone grafting had to be performed in only 3 patients during our study follow-up. However, since the wear process continued and the untreated cysts remained accessible to the polyethylene debris, progression of osteolysis is expected at longer followup. More bone grafting procedures will be required before implant stability is threatened.
In 1997, a method of measuring polyethylene wear by using a digitiser and special software was reported. 27 The present study is a major subgroup of that previous study. We have shown that linear wear rate correlated well with age and with osteolysis, but not with other clinical parameters such as weight, gender, diagnosis, thickness of polyethylene liner, and the position of cups.
C O N C L U S I O N
This mid-term study concluded that cementless total hip arthroplasty with Omnifit prosthesis is a feasible procedure to achieve satisfactory pain relief, good functional result, and durable implant stability with low rate of complication. However, relatively high incidence of polyethylene wear and osteolysis should be taken into serious consideration. Further studies are necessary to assess long-term outcomes.
